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(!>4) MANUFACTURE OF SEI^|)NDUCTOR DEVICE 

(11) 5-175116 (A) (43) 13.7:1993 (19) JP 

(21) Appl. No. 3-342685 (22) 25.12.1991 

(71) NEC KANSAI LTD (72) SHIGEO MIZOGAMI 

(51) Int. CP. H01L21/027,H01L21/28,H01L21/3205 



PURPOSE: To prevent an abnormal approach, a bridge connection between adja- 
cent electrodes, wirings due to an exposure defect on a stepped part of a surface 
of a wafer in the step of forming aluminum electrodes, wirings by photoetching 
a semiconductor device. 

CONSTITUTION: After a surface of an aluminum film 3 formed on an entire 
surface of a wafer is coated with resin 2 being black or having low light reflec- 
tivity, it is photoetched in the same manner as prior art, and aluminum 
electrodes, wirings are formed. 




9 » 




I: photoresist film 




(54) CLEANER FOR EDGE OF SUBSTRATE 
(11) 5-175117 (A) (43) 13.7.1993 (19) JP 

(21) Appl. No. 3-357131 (22) 24.12.1991 
(71) DAINIPPON SCREEN MFG CO LTD (72) YOS 
(51) Int. CI 5 . H01L21/027,H01L21/304 

PURPOSE: To remove unnecessary thin films on the edge of a rectangular substrate 
effectively while dissolving them, by providing solvent nozzles for dissolvi ng the unnec - 
essary thin films while discharging a s olvent and by providing j£as_ n_ozzles for blowin g 
away dissolved materials from the edge of the rectangular s ubstrat e to the outside 
while discharging a gas, and further, by forcing "the jiolven t~ahd gas nozzles~To~maife 
linear movements relatively to the eAd.„e4i^oJ_ji^ along 

CONSTITUTION; A first solvent nozzle for dissolving unnecessary thin films while dis- 
charging a solvent on the rear surface of the end edge of a rectangular substrate 
1, and a first gas nozzle for blowing away_dissolved materials from the end edge 
of the rectangular substrate 1 to the outside while, discharging a gas are pxovidetj. 
On the other hand, on a supporting^frame 24, a second sol ventjipzzle 26b for dissolving 
the unnecessary thin films while discharging the„_aolvent on the surface of the end 
edge of the rectangular substrate 1 is provided. Also, on a supporting frame 25, a 
second gas nozzle 27b for blowing away the dissolved materials from the end edge* 
of the rectangular substrate 1 to the outside while discharging the gas is provided/ 
Further, a main body 18 of a cl eaner is move^ -adlile making the attitudejof the shorty 
side of the rectangular substrate 1 parallel with the moving direction of the main 
body 18, and thereby, the unnecessary thin films are removed while dissolving them. 




2: means for supporting substrate, 
cleaner 



19: means for moving 



(54) METHOD FOR CREATING COMPOUND SEMICONDUCTOR HAVING 

QUANTUM FINE LINE OR QUANTUM BOX STRUCTURE 
(11) 5-175118 (A) (43) 13.7.1993 (19) JP 

(21) Appl. No. 3-340901 (22) 24.12.1991 

(71) NIPPON TELEGR & TELEPH CORP <NTT> 

(72) MATSUYUKI OGASAWARA 

(51) Int. CP. H01L21/20,C30B23/04,C30B25/04,H01L21/205,H01L21/263,H01L21/268,H01L29/04 

t 

PURPOSE: To obtain a steep surface by forming drops in the state wherein an 
interference pattern is formed, and by forcing a second compound semiconductor 
crystal to make an epitaxial growth on the substrate made of a first compound 
semiconductor crystal whereon the drop part exists, and thereafter, by making 
the first compound semiconductor crystal grow so that the second compound 
semiconductor crystals are embedded in it. 

CONSTITUTION: On an InP substrate 1 mounted in a chamber for making a 
crystal grow, an optical interference pattern is formed. When feeding a raw 
material gas into the chamber in this state, InGa drops 2 are formed on the 
InP substrate 1. Then, arsine is fed into the chamber by switching the raw 
material gas to another one. Thereby, As generated by decomposing arsine 
is dissolved into the InGa drops formed in the last process, and when exceeding 

n <=n1irllv colnhlp limit TnOsiAc rrvctolc 7 srr* rlnnricifpH nn thp intprfnrp hp.twp*>n 
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(54) Name of Invention: Cleaner for Substrate Edge 
(57) Summary 

Purpose: To enable thin film at the edges of rectangular 
substrates to be well dissolved away. 

Makeup: Dissolving away thin film at the edges of 
rectangular substrate 1 by 

□ Holding in place with substrate holder 2 a rectangular 
substrate 1 which has had a thin film formed on its 
surface by spinning application, 

□ Installing on- the back side of that rectangular 
substrate 1 first solvent nozzle 26a which sprays a 
solvent to dissolve away unneeded thin film, and first 
gas nozzle 27a which blows away the dissolved matter 
from the edges of the rectangular substrate, 

□ Also installing on the front side a second solvent 
nozzle 26b which expels a solvent to dissolve away 
unneeded thin film, and second gas nozzle 27b which 
blows away dissolved matter from the edges of the 
rectangular substrate, and 

□ Using shifter 19 to move these solvent nozzles "26a and 
26b and gas nozzles 27a and b in a straight line along 
the edges of rectangular substrate 2. 

Scope of Patent Application 

Application Item 1: A substrate-edge cleaner equipped with 

□ A substrate holder which holds in place rectangular 
substrates that have had a thin film formed on their 
surface by spinning application, 

□ Solvent nozzles which spray a solvent onto one edge or 
the other of the front and rear surfaces of the edges 
of the above-noted rectangular substrate being held by 
the substrate holder, 

□ Gas nozzles that blow away dissolved matter from the 
edges of the above-noted rectangular substrate by 
expelling a gas, and 

□ A shifting device that moves the above-noted solvent 
nozzles and gas nozzles in a straight line matching 
the edge of the above-noted rectangular substrate. 

Detailed Explanation of Invention 



0001 Field for Commercial Utilization: This invention 
bears on a substrate-edge cleaner for dissolving away 
unneeded- thin film on the edges of rectangular substrates 
such as glass substrates for photo masks or for liquid 
crystals on which such thin films as photo-resist 
applications , photo-sensitive polyimide resins or stains 
for color filters are formed, spraying a solvent on the 
edges of such rectangular substrates after those thin films 
are formed by rotary application. 

0002 Existing Technology: After thin film has been 
formed on the surface of rectangular substrates, the sub- 
strates on .which such films are made in their manufacturing 
process will be inserted into cassettes or kept on a 
carrier mechanism. It is known that at such time the thin 
film on the edges of the rectangular substrate peels away 
and becomes a cause of [illegible-Translator] the edges of the 
rectangular substrate contacting the holding grooves in the 
cassettes or contacting the chucks in carrier mechanisms. 

0003 There also has been the problem that if part of the 
thin film gets onto the rear side during the rotary appli- 
cation, dries on and stays there, it contaminates the 
device in later processes or even causes the rectangular 
substrate to twist and partially lose its focus during 
exposure so that throughput falls. This has especially 
been a problem in recent years as integration- increases . 

0004 So, in the final stage of the rotary application 
process, thin film on the edges of rectangular substrates 
has been subjected to a process of prior removal. The 
technique for removing this thin film has been, for 
example, that reported in Patent Sho. 58-19350. 

0005 With these • existing cases, rectangular substrates on 
which rotary application is done are slowly rotated while a 
solvent is sprayed on them from under the- lower edges and, 
as centrifugal force makes that flow to the edges of the 
rectangular substrates, the solvent dissolves the thin film 
and surface tension makes the solvent move across the outer 
side of the rectangular substrate edges so that the thin 
film formed on those edges is dissolved. Then, it is 
switched to a high-speed rotation so as to make the 
dissolved matter fly off with the solvent from centrifugal 
force. Thus, the thin film formed on the edges and rim of 
the both sides of the rectangular substrate is dissolved 
away. 



0006 Also, with this usual example, at the top of the 
rectangular substrate on which rota-ry application has been 
completed a hollow pyramidal cover is installed to rotate 
with the rectangular substrate, the solvent is supplied to 
flow down from the top of that: cover around the entire 
circumference of the edges of the rectangular substrate' s 
surface and so dissolve away a prescribed width of thin 
film. 

0007 Problems the Invention Seeks to Resolve: However, 
with the above-described usual cases of. spraying solvent 
from below the edges of rectangular substrates, the amount 
of solvent reaching the rectangular substrate corners is 
less than at other, edges; and the solvent hardly gets onto 
the surface of those corner areas, causing the shortcoming 
of being unable to adequately dissolve the thin film. 

0008 And, in the usual cases where a hollow pyramidal 
cover is installed above the rectangular substrates, the 
solvent supplied from the top flows down in a reverse 
direction from the direction of rotation due to centrifugal 
force so that the solvent does not flow to" the corner area 
of each side of the rectangular substrate and actually 
cannot dissolve away the thin film. 

0009 This invention takes into account such situations and 
is given the aim of being able to well dissolve away the 
thin film at the edges -of rectangular substrates. 

0010 Means to Resolve Problem: To achieve the above- 
described aim, this invention's substrate-edge cleaner is 
made up with a substrate holder to secures in place the 
rectangular substrates with thin film formed on their 
surfaces by rotary application, a solvent nozzle to spray 
solvent onto at least one side of the two outer surfaces of 
the edges of the rectangular substrates held by that 
substrate holder so as to dissolve unneeded thin film, a 
gas nozzle to blow gas and drive off dissolved matter from 
the rectangular substrate edges, and a shifting device to 
move the solvent nozzle and gas nozzle in a straight line 
relative to the rectangular substrate edges. 

0011 For the solvent used when dissolving a photo-resist 
application, one may use such ketones as acetone, methyl- 
ethylketone, methylisobutylketone, cyclohexanon or di- 
isoketone, such esters- as ethyl acetate, butyl acetate, 
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n-y-myl acetate, methyl acetate, propionacetoethyl , butyl - 
acetodimethyl or benzoic ethyl/ such aromatic hydrocarbons 
as toluene, xylene, benzene or ethylbenzene, . such halogen- 
ized hydrocarbons as carbon tetrachloride, trichlorethyl- 
ene, chloroform, 1, 1, 1-trichlorethane, monochlor-benzene or 
chlornaphthalene, such ethers' as tetrahydro-pyran, diethyl- 
ether , enalynegl ycol-monomethyl ether , ethyleneglycol-mono- 
ethylether acetate or dimethylf ormamide or dimethylsulf- 
oxide . When dissolving dyes, one can use warm water at 
30-60°C or such low-grade alcohols as methanol, ethanol or 
propanol, or use acetone. One may also add a surfactant to 
improve the penetration of these liquids onto the rectangu- 
lar substrate. For the gas supplied through the gas nozzle, 
one can use such commercial gases as inert gases or air. 

0012 Effects: In the makeup of this invention'. s 
substrate-edge cleaner, a substrate holder holds in place 
the rectangular substrates on which thin film is evenly 
formed by rotary application, a shifting device moves a 
solvent nozzle and gas nozzle each in a straight line 
relative to the edge of the rectangular substrates, a 
solvent is sprayed on both sides of the rectangular sub- 
strate from- the solvent nozzle to dissolve the thin film on 
the edges of the rectangular substrate, and the dissolved 
matter is removed by being blown off of the edges of the 
rectangular substrate by gas blown from the gas nozzle. 

0013 Application Examples: Next, we will explain 
application examples of this invention using the diagrams. 

0014 Figure . 1 is an oblique schematic diagram of the 
substrate-edge cleaner. from an application example of this 
invention. This is made up with substrate-edge cleaning 
tool 3 on one side of substrate .holder 2 which 'holds in 
place rectangular substrate 1 on which thin film has been 
formed by rotary application, with substrate-edge cleaner 4 
in place. 

0015 As shown by Figure 2's partial cutout side view and 
Figure 3's full frontal view, motor support 7 is installed 
with paired guides 6 along with first air cylinder 5 on 
base B so as to be moveable vertically and with first 
electric motor 8 installed on motor support 7. Substrate 
mounting plate 9 which supports rectangular substrate 1 on 
first electric motor 8's motor shaft 8a is installed as a 
unit via hollow shaft 10; and substrate holder . 2 is made up 



so that rectangular substrate 1, mounted on substrate- 
mounting plate 9, can rotate 90° at a time. 

0016 On the top surface of substrate-mounting plate 9 are 
suction holes 11. ..11 which connect to connecting hole 12 and 
further connect to suction pipe 14 at axle bearing 13 which 
keeps hollow-shaft 10 able to rotate, 2 nd connecting hole 15 
being inside it. At the same level as this 2 nd connecting 
hole 15 is formed 3 rd connecting hole 16 which runs radially 
to hollow-shaft 10. On the inner circumference of axle 
bearing 13 is installed 0-ring 17 to keep them separated by 
a prescribed distance, forming a circular gap that links 
1st connecting hole 15 and 3 rd connecting hole 16 so that 
rectangular- substrates 1 mounted on' substrate-mounting 
plate 9 will be held in place by vacuum, suction. 

0017 Above -noted substrate-edge cleaner 3 consists of 
cleaner chassis 18, shifter 19 which moves it on a straight, 
line along the edge of rectangular substrate 1 and position 
adjuster 20 which alters the position of cleaner chassis 18 
relative to the edge of rectangular substrate 1. 

0018 In box-shaped support frame 21 is attached angled 2 nd 
support frame 22 which can precisely adjust the position 
closer to or farther from the edge of rectangular substrate * 
1. Attached to that frame 22 is 3 rd support frame 23, 
installed to minutely adjust a fixed position vertically 

and 4 th and 5 th support frames 24 and 25 are attached- as a 
unit to this 3 rd support frame 23. Attached to 3 rd support 
frame 23 are 1 st solvent nozzle 26a for spraying solvent on 
the rear side of the edges of rectangular substrate 1 to ■ 
dissolve unneeded thin film and 1st. gas nozzle 27a for 
blowing gas to drive off dissolved matter from those edges. 
On 4 th support frame 24 is attached 2 nd solvent nozzle 26b 
for spraying solvent on the front- side of the edges of 
rectangular substrate 1 to dissolve unneeded thin film, 
while on 5 th support frame 25 is installed 2 nd gas nozzle 27b 
for blowing gas to drive off dissolved matter from the 
edges. All these together make up the above-noted main 
chassis of the above-noted cleaner for cleaning the edges 
of rectangular substrates. 

0019 Both 3 rd and 4 th support brackets 23 and 24 have 
installed in them circular hole 28 and elongated arc-shaped 
hole 29, variably angled 1 st intermediate bracket 30 and 2 nd 
intermediate bracket 32 which, with vertically elongated 
holes 31, makes the fixed position vertically adjustable. 
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1 st solvent nozzle 26a is retained by -lower 2 nd intermediate 
bracket 32 [sic], while 2 nd solvent nozzle 26b is retained by 
the upper 2 nd intermediate bracket 32. These enable one to 
adjust solvent-spraying angle relative to the rectangular 
substrate edges and the gap between the nozzle and the 
front and rear surfaces of rectangular substrates 1. 

0020 Each of above-noted 3 rd and 5 th support frames 23 and 
25 have 3 rd intermediate brackets 35 attached which round 
hole 33 and elongated arc-shaped hole 34 make variably 
angled. Also on 3 rd intermediate brackets 35 is attached 4 th 
intermediate bracket 34 which horizontally elongated hole 

36 allows to adjust the fixed position on a horizontal - 
axis. And, on that 4 th intermediate bracket 37 is attached 
5 th intermediate brackets 39 which vertically elongated hole 
38 allows to adjust the fixed position on a vertical axis.' 
Lower 5 th intermediate bracket 39 retains 1 st gas nozzle 27a, 
while upper 5 th intermediate bracket 39 retains 2 nd gas 
nozzle 27b. Thus, the angle and position of the blown gas 
with respect to the edges of rectangular substrate 1 and 
the gap between the nozzle and the front and rear surfaces 
all are adjustable. 

0021 Mounted on above-noted base B is above-noted position 
adjuster 20 which is so made up that paired guides 40 and 
2 nd air cylinder 41 enable its installing base 42 to move 
closer to or farther from rectangular substrates. 1 and 
shift cleaning jig chassis 18 closer to or farther from the 
edges of rectangular substrates 1 so that cleaning jig 
chassis 18 can be switched between moving in line with the 
long edge of rectangular substrate 1 or in line with the 
short edge. 

0022 On above-noted attaching base 42 are attached lead 
pulley 43 and follower pulley. 44.- Both pulleys 43 and 44 
are turned by belt 45, with lead pulley 43 driven by 2 nd 
electric motor 46. Then, above-noted shifter 19 is made up 
with 1 st support framework 21 attached as a unit to belt 45 
so as to guide it in a straight line via guide 4 7 and move 
cleaning jig chassis 18 in a straight line along the edge 
of rectangular substrate 1. 

0023 On 3 rd support frame 23 are installed the parts making 
up exhaust line 48, so made up that parts 4 & "making up the 
exhaust line are located beside 1 st and 2 nd solvent nozzles 
26a and 26b and 1 st and 2 nd gas nozzles 27a and 27b with 
exhaust port 4 9 extending to the outside and exhaust tube 



50 connected to an exhauster (not shown) so that the 
dissolved matter will be sucked out along with the gas and 
will be reliably prevented from flying onto the outer 
surface of rectangular substrate 1 . 

0024 Solvent-supply tubes 51a and 51b which connect to 
above-noted exhaust line 50 and 1 st and 2 nd solvent nozzles 
26a and 26b, as well as gas-supply tubes 52a and 52b which 
connect to 1 st and 2 nd gas nozzles 27a and 27b are all made 
of a flexible material so as to accommodate the movement of 
cleaning jig chassis 18. 

0025 As shown in Figure 4(a)'s schematic plane diagram, 
with the above makeup and with rectangular substrate 1 on 
which thin film has been formed by rotary application held 
'in substrate holder 2, the direction of movement of clean- 
ing jig 18 will be parallel to the rectangular substrate's 
short side. In that set-up the jig moves while solvent and 
gas are blown- out so as to dissolve away unneeded thin film 
on both sides and the edge surface of rectangular substrate 
l's short side. In the figure,- area C within curved line C 
indicates where unneeded thin film has been dissolved away. 

0026 Next, as shown in Figure 4(b)'s schematic plane dia- 
gram, rectangular substrate 1 is rotated 90° and set up so 
that its- long side is parallel to the axis on which clean- 
ing jig chassis 18 will move, jig 18 is moved by position 
adjuster 20 to a prescribed position close to rectangular 
substrate 1 and, just as in ■ the above-described case, the 
jig is moved while spraying solvent and gas so as to remove 
unneeded thin film on both surfaces of the long side of the 
substrate. Again rotating the substrate 90° shifts cleaning 
jig chassis 18 to a prescribed position with position 
adjuster 20 and in the same way ..unneeded thin film on both 
surfaces of the remaining short side and long side and rim 
area to finish dissolving away unneeded thin film from the 
entire edge circumference of rectangular substrate 1. 

0027 In the above-described application example, the 
substrate-edge cleaner was made separate from the rotary 
application device for forming thin' film with an applied 
solution for photo resists, etc., so as to enable improved 
throughput. However, for this invention, one also could 
build it into the rotary applicator -so that the appliator's 
substrate holder would also serve as substrate support 2 of 
the substrate-edge cleaner. 
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0028 The above-noted application example was made up so 
that cleaning jig chassis 18 would move relative to sub- 
strate holder 2; but it could be made up with cleaning jig 
holder 20 in a fixed position and substrate .holder 2 moving 
with respect to chassis 18. In short, any makeup in which 
1 st and 2 nd solvent nozzles 26a and 26b and 1 st and 2 nd gas 
nozzles 27a and 27b move in a- straight line relative to 
rectangular substrate 1 would" also be fine. 

0029 Again, cleaning jig chassis 18 could be made up as 
two units moveable on two intersecting axes, with one for 
the long side and the other for the short side so that 
unneeded thin film could be dissolved away at one time from 
the long and short edges and then, rotating the substrate 
180°, the film could be dissolved away from the remaining 
short and long sides. In such case, the above-described 
position adjuster 20 would be unnecessary. 

0030 And, the above-noted application example is made up 
so as to spray solvent on both front and rear surfaces of 
the substrate edges. However, for rectangular, substrates 
on which the thin film was formed by rotary application 
with a rotary applicator of the rear-surface cleaning type 
and made up so as to dissolve away thin film that had 
formed by moving around to the rectangular substrate's rear 
side by supplying solvent to the lower side of substrates 
held, for instance, to be rotatable, the solvent could be 
sprayed onto only the upper surface of the substrate ' edge . 
Or, it could be made up so as to make the solvent spray 
only onto the rear side of the substrate edges, using 
surface tension to make it move around to the front side. 
So, any makeup that sprays solvent onto at least one side 
of the substrate edges is fine. 

0031 • In cases like the above-noted application example, 
where solvent is sprayed onto both the outer and rear 
surfaces of rectangular substrates, special effects such as 
the following apply, as compared, to cases where just one 
side is sprayed and made to flow around to the other side 
by surf ace 'tension . Since no consideration at all is 
needed to make it thus move around by surface tension, one 
need not spray solvent gently on either surface of the 
substrate. Hence, spraying solvent onto the substrate means 
no solvent accumulating on the substrate surface and only 
fresh solvent being supplied serially. So, the thin film is 
removed at the substrate edges* in a short time with good 
efficiency. Therefore, at the edges of the substrate 
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surfaces the thin film is not swollen by solvent slightly 
inward from the edge and uniformity of the substrate 
surface's thin film is not reduced. 

0032 Finally, one may install a connector that would take 
away drops of solvent that might contact and adhere to the 
tips of 1 st and 2 nd solvent nozzles 26a and 26b when they 
move close to the initial position of cleaning jig chassis 
18. (See Patent Application 3-24476.) 

0033 Patent's Effectiveness: As is clear from the above 
explanation, with this invention's substrate cleaner, 
since, without rotating the rectangular substrate, the 
solvent nozzle and gas nozzle are moved in a straight line 
relative to the rectangular substrate edges and because the 
material that the solvent has dissolved is blown away from 
the edge of the rectangular _ substrate, one can reliably 
avoid irregularities arising in the supply of solvent as 
seen in usual cases due to using centrifugal force when 
rotating the rectangular substrates. And, thin film can be 
removed well at .the edges of the rectangular substrates. 

Simple Explanation of Figures 

Figure 1 is a schematic ' oblique diagrarn of the substrate 
cleaner from an application example of this invention. 

Figure 2 is a partial cutaway side-view diagram. 

Figure 3 is an overall frontal diagram. 

Figure 4 is two schematic plane diagrams illustrating the 
substrate's edge-cleaning operation. 

Explanation of Symbols [Symbols not- listed by authors are extracted 
from text and included here— Translator . ] 



1 ... 


Rectangular substrate 


2 ... 


Substrate holder 


3 ... 


Substrate-edge cleaning jig 


4 ... 


Substrate-edge cleaner 


5 ... 


1 st air cylinder 


6 ... 


Paired guides 


7 ... 


Motor support 


8 ... 


1st electric motor 


9 ... 


Substrate mounting plate 


10 ... 


Hollow tubular axle 



11 ... Suction holes 
" 12 ... 1 st connecting hole 

13 ... Axle bearing 

14 ... Suction pipe 

15 ... 2 nd connecting hole 

16 ... 3 rd connecting hole 

17 ... 0 rings 

18 ... Cleaner chassis 
_ 19 ... Shifter 

20 ... Position adjuster 

21 ... Support frame 

22 ... 2 nd support frame 

23 ... 3 rd support . frame 

24 ... 4 th support frame 

25 ... 5 th support frame 
26a... 1 st solvent nozzle 
26b... 2 nd solvent nozzle 
27a... 1 st gas nozzle 
27b... 2 nd gas nozzle 

28 ... Circular hole 

29 ... Arc-shaped hole 

30 ... 1 st intermediate bracket 

31 ... Vertical long hole 

32 ... 2 nd vertical .long- hole 

33 ... Round hole 

34 ... Circular hole 

35 ... 3 rd intermediate bracket 

36 ... Horizontal long hole 

37 ... 4 th "intermediate bracket 

38 Vertical long hole 

.39 ... 5 th intermediate bracket 

40 ... Paired guides 

41 ... 2 nd air cylinder 

42 ... Installing base 

43 ... Lead pulley 

44 ....Follower pulley 

45 ... Belt 

4 6 ... 2 nd electric motor 

47 .;; Guide 

48 Exhaust line 
4 9 ... Exhaust port 
50 ... Exhaust tube 

51a... ^Solvent supply tube 
51b... 

52a... Gas-supply tube 
52b... 

B ... Base 



Area cleared of thin film 
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